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Abstract: In Hong Kong, the evidence for cognitive-training programs in fighting against 
memory complaints is lacking. This study aimed to evaluate the effectiveness of the Active 
Mind cognitive-training program in improving the cognitive function and quality of life (QoL) 
for local community-dwelling Chinese older adults. A total of 200 subjects were recruited from 
20 different district elderly community centers (DECCs). Centers were randomly assigned into 
either the intervention group or control group. The intervention group underwent eight 1-hour 
sessions of cognitive training, while the control group were included in the usual group activi-
ties provided by the DECCs. Standardized neuropsychological tests (the Chinese version of 
Mattis Dementia Rating Scale [CDRS] and the Cantonese version of the Mini-Mental State 
Examination) and the QoL questionnaire SF12 were used to assess participants’ cognitive 
function and QoL before and after the trial. A total of 176 subjects completed the study. The 
intervention group showed greater improvement in the cognitive function measured by total 
CDRS score (treatment: 12.24 ± 11.57 vs control: 4.37 ± 7.99; P , 0.001) and QoL measured 
by total SF12 score (treatment: 7.82 ± 13.19 vs control: 3.18 ± 11.61; P = 0.014). Subjects with 
lower education level were associated with better cognitive response to the cognitive-training 
program. The current findings indicated that the Active Mind cognitive-training program was 
effective in improving the cognitive function and QoL for community-dwelling Chinese older 
adults in Hong Kong.
Keywords: cognitive training, cognitive stimulation, memory, older adults, effectiveness
Introduction
Elderly adults usually exhibit decline in memory and other cognitive abilities. This 
age-related cognitive decline is believed to be part of the normal aging process.1–3 
However, the boundaries between normal aging and pathological cognitive loss are 
unclear, given that normal aging can progress to mild cognitive impairment or even 
dementia.4 As the number of older adults who are at risk of developing dementia will 
continue to increase with the aging population, effective preventive strategies for 
general cognitive decline are highly desirable.5
A large number of studies have demonstrated the role of cognitive training in 
 slowing the age-related decline process, and in maintaining and enhancing the cognitive 
ability of older adults.6–11 A strong effect size for the impact of cognitive training on 
healthy older adults has been demonstrated in seven randomized controlled trials.5 It 
was also noted that the training effect is usually domain-specific.3,12 Ball et al found that 
intensive domain-specific training (eg, information-processing speed and  reasoning) 
improved the cognitive abilities of older adults.13 Participation in activities that 
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have a  cognitive component is also found to be associated 
with reduced risk of developing cognitive impairment.14–16 
 Furthermore, previous memory-training programs were 
shown to improve perceived healthiness. For example, it 
was found that older adults who received an active cognitive-
training program were less likely to exhibit decline in health-
related quality of life (QoL) than the controls.17
The cultural sensitivity of cognitive training should 
also be considered when applied to the Chinese population. 
 Differences in linguistic property, cultural, and educational 
level may affect the consequence of training. For instance, 
Chinese older adults may not be able to understand the 
mnemonic strategies originally designed for the Western 
population. Therefore, training design should be culturally 
specific and the effectiveness of useful cognitive-training 
strategies for foreign populations may not be necessarily the 
same for local populations.
In Hong Kong, the evidence for the efficacy of cognitive-
training programs on memory complaint is lacking. This 
study aimed at evaluating the effectiveness of the Active 
Mind cognitive-training program in improving cognitive 
function and QoL on local community-dwelling Chinese 
older adults (aged 60 years or above). It was hypothesized 
that cognitive-training programs could improve cognitive 
function and enhance QoL for the subjects.
Material and methods
Participants
Two hundred participants were recruited through district 
elderly community centers (DECCs) in Hong Kong and the 
inclusion criteria were: (1) aged $ 60 years, (2) scored 23 
or above in the Mini-Mental State Examination (MMSE), 
(3) had not received any cognitive training in the past 
3 months, (4) independent mobility, (5) no medical or psy-
chiatric history associated with cognitive impairment (such 
as dementia, stroke, or traumatic brain injuries), and (6) was 
aware of memory difficulty or being noted by their close kin 
of memory loss yet the change was not severe enough to 
interfere with their daily living performance.
Sample size
The changes in the Mattis Dementia Rating Scale (DRS) 
score, which was the primary outcome measure of this 
study, were used to estimate the sample size required. Based 
on a pilot study conducted earlier, a mean improvement of 
5 points in DRS score was found (N = 15) in a cognitive-
training group. With an estimated power of 75% and alpha 
level of 0.05, a total sample of 180 was required to detect an 
effect size of 0.2. Taking a 10% possible attrition rate into 
account, the number was further rounded up to 200 so that 
there would be 100 participants in each group.
Assessment tools
Three assessment tools were used in the study. The Chinese 
version of the Mattis Dementia Rating Scale (CDRS) exam-
ines the level of cognitive functioning of our participants 
in five domains, namely attention, initiation/perseveration, 
construction, conceptualization, and memory.18 The maxi-
mum score of the unadjusted scale is 144, with a Cronbach’s 
alpha of 0.89. Good psychometric properties were observed 
in both the original DRS and the Chinese version.19,20 In 
order to allow for direct comparisons, the raw total score 
and subscores of CDRS were adjusted according to partici-
pant’s age and education, using the formulae recommended 
 previously.19 The maximum total score of CDRS after adjust-
ment can be higher than 144.
The Cantonese version of the Mini-Mental State Exami-
nation (MMSE) assesses general cognitive status. It was 
translated and validated using the Hong Kong Chinese 
population.21 The total score is 30. Cronbach’s alpha is 0.86. 
It has excellent clinical utilities in screening general cogni-
tive decline.
The 12-item Short-Form Health Survey (SF12) in Chinese 
measures the QoL of the participants, with two foci: physical 
well-being and psychological well-being.22 The scale has 
been shown to be valid for use in the Chinese population 
in Hong Kong.
Procedure
This study was a joint effort between the Jockey Club Centre 
for Positive Ageing and the Hong Kong Council of Social 
Service (HKCSS). It aimed to evaluate the effectiveness 
of a cognitive-training program (Active Mind) targeted on 
general Chinese older adults living in the local community. 
Active Mind is a local cognitive-training program, with 
specific elements and modifications for adapting cultural 
differences in the local Chinese society. Particularly, 
 Chinese surnames and photos of Chinese people are used 
in the naming module. Photos of Chinese items (eg, dim 
sum, Chinese-style calendar, teapot, etc) are used in the 
perception module. Chinese idioms are used in the executive 
functioning module. Traditional Chinese festivals (eg, lunar 
New Year, dragon boat festival, midautumn festival, etc) and 
corresponding signature items (eg, red pockets, dumplings, 
moon cakes, etc) are used in the imagery memory-training 
module. Popular Chinese songs and sound tracks of local 
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events are used in the hearing memory-training module. 
Localized landmarks, scenic spots and transportation are 
used in the community-understanding module. And last but 
not least, Chinese names and popular local food are used in 
the self-completed exercises in the self-learning toolkit for 
the participant’s easy understanding.
Data collection was conducted between September 2010 
and March 2011. Subjects were recruited via the DECCs in 
Hong Kong. Out of 93 existing DECCs at that time, 44  centers 
agreed to participate in the study. Twenty were randomly 
selected. They were then randomly allocated at center level 
either into the intervention group or control group. Each 
center recruited 10 participants to join the study. There were 
100 participants in either the treatment group or the control 
group. Informed consent was obtained and this study was 
approved by the ethics committee of the Chinese University 
of Hong Kong. The study complied with the tenets of the 
Declaration of Helsinki.
During the intervention period, in addition to usual group 
activities, the intervention group received eight Active Mind 
training sessions (1 hour per session, once a week for 8 weeks) 
administrated by either a social worker or an occupational 
therapist of each center. The Active Mind training program 
included education on memory deterioration and dementia, 
attention training, verbal fluency and association,  mnemonics, 
method of loci, environmental awareness, lifestyle redesign, 
and memory aids. Homework was assigned after each lesson 
to reinforce learning and practice in daily life. Alternatively, 
the control group only received usual group activities pro-
vided by the participating DECCs, such as outings, monthly 
gathering, daily news reports and  discussion. All activities 
(both intervention and control groups) were carried out in 
groups of about 10 people.
Associated diseases (eg, hypertension, diabetes, heart 
disease, stroke, psychiatric disease, Parkinson’s disease, sleep 
problem, depression, etc) of the subjects were recorded. Besides 
obtaining demographic data, standardized  neuropsychological 
tests (CDRS and CMMSE) and a QoL questionnaire (SF12) 
were used to assess the participants’ cognitive abilities and 
QoL at baseline (the intervention period started immediately 
after the assessments) and immediately after the intervention 
period for both groups by trained research assistants, who 
were blinded to the group assignment.
Statistical analysis
SPSS statistical software (version 16.0; IBM, Armonk, NY, 
USA) was used for data analysis. Data were processed to 
obtain group mean value (M) and standard deviation (SD) or 
count (N) and percentage (%) where appropriate. The changes 
in cognitive abilities (CDRS and MMSE) and well-being 
(SF12) of participants (by determining the difference 
between baseline and after intervention period) in the treat-
ment group and control group were compared to evaluate 
the effectiveness of the Active Mind program. Comparisons 
were performed by nonparametric Mann–Whitney U tests 
and correlations were tested by nonparametric Spearman’s 
correlation coefficient.
Results
A total of 200 participants were recruited. However, six of 
them did not meet the inclusion criteria and were excluded. 
After the study was completed, 176 subjects (90.7%) 
remained and finished all the assessments (Figure 1).
Baseline characteristics
Table 1 shows the baseline characteristics of the participants. 
The mean age was 75.41 years with the majority being female 
(85.2%) with only 3.56 years of education on average, which was 
relatively low. The majority were married (39.8%) or widowed 
(54.5%). 64.2% were not living alone and they had on aver-
age one person to accompany them. Almost all of the subjects 
(94.9%) did not have a maid and most (80.7%) were not sub-
sidized by Comprehensive Social Security Assistance (CSSA). 
Their mean MMSE score was 25.92 with SD of 2.30. The 
intervention and control groups showed no difference, except 
that the intervention group was relatively older  (intervention, 
77.41 ± 6.75 years vs control, 73.50 ± 7.35 years; P = 0.001) and 
had relatively lower educational level  (intervention, 2.92 ± 3.36 
years vs control, 4.17 ± 4.05; P = 0.058), and a higher propor-
tion of intervention group subjects were subsidized by CSSA 
(intervention, 26.7% vs control, 12.2%; P = 0.015). There 
was no significant difference in the frequencies of associated 
diseases between groups.
Effectiveness of the Active Mind program 
as evaluated by outcome measures
Table 2 summarizes the outcome measures of the  participants. 
The difference between changes in cognitive status measured 
by total CDRS (comparing baseline and after interven-
tion period) between intervention and control groups was 
highly significant (intervention, 12.24 ± 11.57 vs control, 
4.37 ± 7.99; P , 0.001). Differences could also be detected 
in all the five subdomains (attention, initiation/perseveration, 
construction, conceptualization, and memory), with concep-
tualization being the most marked (treatment, 5.65 ± 5.70 vs 
control, 2.09 ± 4.62; P , 0.001).
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93 DECCs in Hong Kong
(1860 clients) 
44 DECCs agreed to join
and 20 were randomly
selected
20 participating DECCs were
randomly allocated into intervention
group or control group (200 subjects)
49 DECCs refused
to join 
10 DECCs for control
group and 90 subjects
completed the study
6 subjects not meeting
inclusion criteria were
excluded
10 DECCs for intervention
group and 86 subjects
completed the study
Figure 1 Procedure for subject recruitment.
Abbreviation: DECCs, district elderly community centers.
Table 1 Baseline characteristics of participants
M (SD)/N (%) P value
 Overall  
(N = 176)
Intervention group  
(N = 86)
Control group  
(N = 90)
Age 75.41 (7.31) 77.41 (6.75) 73.50 (7.35) 0.001
Sex 0.469
 Male 26 (14.8%) 11 (12.8%) 15 (16.7%)
 Female 150 (85.2%) 75 (87.2%) 75 (83.3%)
Education in years 3.56 (3.77) 2.92 (3.36) 4.17 (4.05) 0.058
Marital status 0.628
 Single 6 (3.4%) 4 (4.7%) 2 (2.2%)
 Married 70 (39.8%) 37 (43.0%) 33 (36.7%)
 Remarried 1 (0.6%) 0 (0%) 1 (1.1%)
 Divorced 2 (1.1%) 1 (1.2%) 1 (1.1%)
 Separated 1 (0.6%) 0 (0%) 1 (1.1%)
 Widowed 96 (54.5%) 44 (51.2%) 52 (57.8%)
Living arrangement 0.946
 Alone 63 (35.8%) 31 (36%) 32 (35.6%)
 not alone 113 (64.2%) 55 (64%) 58 (64.4%)
number of people living together (including self) 1.98 (1.03) 1.88 (0.90) 2.18 (1.13) 0.391
Maid 0.357
 Full time 7 (4.0%) 3 (3.5%) 4 (4.4%)
 Part time 2 (1.1%) 0 (0%) 2 (2.2%)
 Without maid 167 (94.9%) 83 (96.5%) 84 (93.3%)
Comprehensive Social Security Assistance (CSSA) 0.015
 With CSSA 34 (19.3%) 23 (26.7%) 11 (12.2%)
 Without CSSA 142 (80.7%) 63 (73.3%) 79 (87.8%)
CMMSE 25.92 (2.30) 25.74 (2.27) 26.09 (2.33) 0.322
Abbreviations: CMMSE, Cantonese version of the Mini-Mental State Examination; M, mean value; SD, standard deviation.
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Table 2 Outcome measures of participants
Intervention group (N = 86) Control group (N = 90) P value
Pretest 
(M/SD)
Posttest 
(M/SD)
Difference 
(∆M/SD)
Pretest 
(M/SD)
Posttest 
(M/SD)
Difference 
(∆M/SD)
Total adjusted CDRS 145.68 (14.42) 157.92 (8.19) 12.24 (11.57) 152.80 (10.73) 157.17 (8.23) 4.37 (7.99) ,0.001
 Attention 33.11 (2.82) 34.64 (1.88) 1.52 (3.03) 34.00 (2.84) 34.56 (1.81) 0.56 (2.87) 0.003
 Initiation/perseveration 43.88 (6.03) 46.20 (4.59) 2.33 (5.07) 45.76 (4.84) 46.39 (3.95) 0.63 (4.55) 0.013
 Construction 5.17 (1.32) 5.38 (1.23) 0.21 (0.93) 5.53 (0.95) 5.30 (1.25) -0.23 (1.17) 0.028
 Conceptualization 27.56 (5.80) 33.21 (2.83) 5.65 (5.70) 31.62 (3.92) 33.71 (3.42) 2.09 (4.62) ,0.001
 Memory 29.45 (3.69) 31.71 (2.67) 2.26 (3.03) 30.06 (3.52) 31.38 (2.59) 1.78 (2.94) 0.015
Total SF12 88.62 (13.88) 96.44 (13.67) 7.82 (13.19) 94.24 (14.66) 97.42 (14.25) 3.18 (11.61) 0.014
 SF12-physical 38.95 (10.29) 39.23 (11.28) 0.28 (10.45) 42.76 (10.03) 42.85 (9.23) 0.09 (9.62) 0.736
 SF12-mental 49.66 (11.54) 57.20 (9.23) 7.54 (10.88) 51.48 (11.14) 54.56 (9.02) 3.08 (10.16) 0.005
Abbreviations: CDRS, Chinese version of Mattis Dementia Rating Scale; M, mean value; SD, standard deviation; ∆M, mean difference.
Similarly, for the QoL measured by SF12, the differ-
ence between treatment and control groups was found to be 
significant (treatment, 7.82 ± 13.19 vs control, 3.18 ± 11.61; 
P = 0.014). The total SF12 can be divided into physical and 
mental health subscores. Compared with the total score, 
both treatment and control groups showed improvement 
after intervention, but the change was more prominent in the 
treatment group. The difference in mental health subscore 
was statistically significant (treatment, 7.54 ± 10.88 vs 
control, 3.08 ± 10.16; P = 0.005) while that for the physical 
health subscale was not (treatment, 0.28 ± 10.45 vs control, 
0.09 ± 9.62; P = 0.736).
Variables related to cognitive 
improvement after the Active  
Mind program
Considering only the treatment group subjects, higher educa-
tion was negatively correlated with the improvement in total 
CDRS score (Spearman’s correlation coefficient = -0.279; 
P = 0.009), CDRS attention subscore (Spearman’s correlation 
coefficient = -0.218; P = 0.044) and CDRS conceptualiza-
tion subscore (Spearman’s correlation coefficient = -0.263; 
P = 0.014). It suggested that those with higher education 
levels tended to have less improvement from the Active Mind 
program. Specifically, by comparing literate and illiterate 
subjects, those who were illiterate had better improvement 
in CDRS overall score (illiterate, 18.96 ± 13.48 vs literate, 
9.79 ± 9.81; P = 0.004), CDRS attention subscore (illiterate, 
3.30 ± 3.90 vs literate, 0.87 ± 2.37; P = 0.003) and CDRS 
conceptualization subscore (illiterate, 8.87 ± 6.77 vs literate, 
4.47 ± 4.81; P = 0.003). Therefore, older adults with lower 
education level or who were illiterate were suggested to have 
better improvement in cognitive ability after receiving the 
Active Mind program.
Discussion
The above findings confirmed that after attending the Active 
Mind cognitive-training program, the treatment group 
showed better improvement in cognitive function and QoL 
than the control group who only participated in the usual 
group activities. This study provides evidence supporting the 
effectiveness of cognitive-training program for community-
dwelling Chinese elderly adults.
The subjects’ characteristics were consistent with those 
attending other DECCs for older adults in Hong Kong. In 
order to target for the population of general Chinese elderly 
adults without apparent cognitive impairment, those who 
were known to have dementia or diseases leading to cogni-
tive impairment were excluded. The results are therefore 
applicable to general community-dwelling Chinese older 
adults of good cognitive status. In this study, subjects 
with lower education level were more likely to benefit 
from the Active Mind program. This could be due to the 
ceiling effect of the cognitive-training program and more 
challenging tasks should be given to subjects with higher 
education levels.
Many DECCs in Hong Kong are serving older adults with 
a similar profile. The Active Mind cognitive-training program 
is therefore suitable to be carried out at various DECCs in 
Hong Kong. Older adults can benefit from this program by 
visiting the DECCs in their neighborhood for an enjoyable 
social encounter with other elderly in their vicinity. As a 
nonpharmacological intervention for people with memory 
complaints, it might be economically efficient to scale up 
this cognitive-training intervention. As the Active Mind 
cognitive-training program has been shown to be effective 
in improving cognitive function and QoL for local Chinese 
older adults, this program should be further promoted so that 
more elderly can benefit.
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This study was limited by the fact that aspects of age, 
educational level, and status of CSSA for the interven-
tion and control groups were different at baseline. This 
was likely to be due to cluster randomization as the 
randomization was performed at center level instead of 
 individually. Besides, despite the finding that significantly 
better improvement has been shown by the current study, 
the Active Mind program was rather short, with only eight 
1-hour sessions performed once a week. The contrast for 
treatment and control groups will likely be increased 
if the cognitive-training program can be  lengthened. 
 Nevertheless, with the evidence of the current study, further 
studies of larger scale, longer studying period, and other 
potentially beneficial aspects of cognitive training are war-
ranted. Mood and general affectivity may have an effect 
on cognitive improvement by the Active Mind program. It 
was also a limitation that these potential factors were not 
taken into account in evaluating our program.
In future, longitudinal studies with a longer follow-
up period should be considered to determine whether 
 cognitive-training programs could generate long-time effects 
on Chinese older adults and whether such programs could 
delay the progression of dementia or prevent cognitive loss. 
This should be considered because the long-term effect of 
cognitive training has been proven in a longitudinal study.23 
In that study, for which more than 2800 participants were 
involved, they found that the improvements in the trained 
cognitive abilities could last for five years after the initia-
tion of the intervention. Measurement at more frequent time 
intervals may also be useful to keep track of the changes of 
cognitive ability and mood.
In summary, the current study confirmed the effectiveness 
of the Active Mind cognitive-training program in improving 
cognitive function and QoL for community-dwelling Chinese 
older adults in Hong Kong. Subjects with lower education 
level or who were illiterate were found to benefit from the 
program. As such a characteristic is commonly found among 
clients of DECCs in Hong Kong, the current study provides 
justification for implementing extensive cognitive-training 
programs as a routine center activity.
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